Objective: To present the current burden of mortality attributable to some of the main cardiovascular risk factors in adults in Spain. Methods: Mortality attributable to risk factors was calculated by combining their prevalence, the relative risks for death, and the number of deaths in Spain. Prevalence of hypertension (Z140/90 mmHg), tobacco smoking, excess weight (body mass index Z25 kg/m 2 ), and self-reported diabetes were based on representative samples of the Spanish population in the 1990s. The relative risks came from valid international studies. Results: About 14 000 total deaths (25% of all deaths) were attributable to hypertension in Spain's middle-aged population. A quarter of them were cardiovascular deaths. About 56 000 deaths were attributable to tobacco use in adults Z35 y (16% of all deaths). Two-thirds of them were deaths for: lung cancer (26.5%), chronic obstructive pulmonary disease (20.9%), coronary heart disease (12.8%), and stroke (9.2%). About 28 000 deaths (8.5% of all deaths) were attributable to excess weight in adults. Two-thirds of them were cardiovascular deaths. About 2800 cardiovascular deaths were attributable to diabetes in adults Z35 y (6% of all cardiovascular deaths). Conclusions: Mortality attributable to the risk factors studied is a major avoidable public health problem in Spain. The results presented are only illustrative but clearly show that there is considerable scope for prevention.
Introduction
Cardiovascular disease (CVD) represents the main cause of death in the adult population of Spain (Instituto Nacional de Estadística, 2002) . Among the major causal risk factors for CVD and all-cause mortality are high blood pressure (BP), tobacco smoking, obesity, diabetes, and serum cholesterol (Murray & Lopez, 1996) . Information on the prevalence of these risk factors and related mortality is important to any public health strategy aimed at reducing the burden of mortality attributable to these potentially avoidable causes. However, this information is not yet available for many countries as a whole.
About 40% of the adult population of Spain has hypertension (BP Z140/90 mmHg) (Banegas et al, 1998) . About 36% of adult Spanish smoke cigarettes (Ministerio de Sanidad y Consumo, 1999) . Based on self-reported weight and height, the prevalence of overweight (body mass index, BMI 25-29.9 kg/m 2 ) in adults in Spain is 33% and that for obesity (BMI Z30 kg/m 2 ) is 11%. The corresponding figures for the European Union (EU) were 31 and 10% (Institute of European Food Studies, 1999) . Finally, in Spain, the prevalence of self-reported diabetes is about 5% (Ministerio de Sanidad y Consumo, 1999).
The purpose of this study is to present the current burden of mortality attributable to some of the main cardiovascular risk factors (high BP, tobacco smoking, excess weight, and diabetes) in Spain.
Methods
The burden of annual mortality attributable to each risk factor was calculated, following Kleinbaum et al (1982) , by combining its prevalence, the relative risks (RRs) of death for each level of the risk factor, and the number of deaths in Spain (Instituto Nacional de Estadística, 2002) .
Attributable mortality was estimated separately for each risk factor, in different subgroups of age, as permitted by the availability of data and given that main results presented came from different studies of our group.
We used the BP distribution from a representative sample of the 35-65 y old Spanish population (Banegas et al, 1998) , and the RRs for death from valid international studies (MRFIT, Framingham and Chicago studies as referenced in . The attributable mortality was calculated in middle-aged men and women .
Smoking prevalence in Spain (Ministerio de Sanidad y Consumo, 1999), and RRs for death from the Cancer Prevention Study II (as referenced in Banegas et al, 2001) were used for estimating tobacco-attributable mortality in the Spanish population Z35 y (Banegas et al, 2001) .
We also estimated mortality attributable to excess weight in Spain and, for the purpose of illustration, we placed this figure in the EU context (Banegas et al, 2003) , and compared with the corresponding burden of death attributable to smoking. The prevalence of overweight and obesity was based on self-reported data from a survey with samples representative of the 15 EU Member States in 1997 (Institute of European Food Studies, 1999) . Source of RRs of death by BMI was the first American Cancer Societýs Cancer Prevention Study (as referenced in Banegas et al, 2003) . The number of deaths by sex and age (Z25 y) in the EU countries was drawn from recent official vital statistics (as referenced in Banegas et al, 2003) .
Cardiovascular mortality attributable to diabetes mellitus in the population of Spain Z35 y was estimated (Banegas et al, 2002 ) based on the prevalence of self-reported diabetes (Ministerio de Sanidad y Consumo, 1999), and the RRs of cardiovascular death related to diabetes (from the Framingham study as referenced in Banegas et al, 2002) .
Results
About 42% of the coronary deaths, 46.4% of the stroke deaths, and 25.5% of the total deaths occurred in the middleaged population of Spain were related to hypertension (Table 1) . It follows high-normal (130-139/85-89 mmHg) plus normal (120-129/80-84 mmHg) BP group (8.3, 10.2, and 6.2% of these deaths, respectively). Altogether, 17 266 total deaths and 4502 cardiovascular deaths related to BP took place annually, three-quarters of them in male population. About 14 000 total deaths (25% of all deaths), and 3700 cardiovascular deaths (43% of all cardiovascular deaths) were attributable to hypertension.
About 55 600 deaths were attributable to tobacco use in adult Spanish (16% of all deaths) ( Table 2 ). One out of six deaths (one out of four in male and one out of 40 in female populations) was attributable to tobacco. Two-thirds of attributable mortality were deaths for: lung cancer (26.5%), chronic obstructive pulmonary disease (20.9%), coronary heart disease (12.8%), and stroke (9.2%), the first one predominating in male and the second one in female population. Coronary heart disease and stroke totaled about 12 000 attributable deaths, that is, 16% of all these cardiovascular deaths.
Approximately 28 000 annual deaths were attributable to excess weight (BMIZ25 kg/m 2 ) in adults in Spain, that is 8.5% of all deaths occurred (one in 12 deaths). About 18 000 of these deaths were cardiovascular (22% of all cardiovascular deaths or one in 4.5 deaths). In the EU (Table 3) , annual deaths attributable to excess weight totaled approximately 279 000 (7.7% of all deaths), varying from 5.8% for France through 8.7% for the UK. More attributable deaths occurred among the obese (175 000) than among the overweight (104 000). Around 70% were CVD deaths (195 000) and 20% cancer deaths (53 000).
As to diabetes, about 2800 annual cardiovascular deaths were attributable to diagnosed diabetes in adults in Spain, that is, 6% of all cardiovascular deaths (one out of 17 cardiovascular deaths) (Table 4) . Specifically, about 2% of coronary heart disease deaths in male and 1.6% in female populations are attributable to diabetes, and 10.4% of stroke deaths in male and 3.9% in female populations are also attributable to diabetes.
Finally, to estimate the potential benefits of CVD intervention programs in Spain, a simulation that took simultaneously the main risk factors into account, showed that as many as 60-70% of the cardiovascular deaths might be delayed every year in Spain if it were possible to eliminate the current exposure of the population to the main risk factors (Banegas et al, 1992) .
Discussion
One out of four total deaths and one out of 2.3 cardiovascular deaths are related to hypertension in Spain's middleaged population. However, given the gradual relation of BP to mortality, about 11% of attributable cardiovascular deaths and total deaths occurred in high-normal BP, which represent 500 cardiovascular deaths and 1900 total deaths. Overall, one out of three total deaths and one out of two cardiovascular deaths are related to BP. Thus, the clinical problem of hypertension extends to the public health problem of BP.
Mortality attributable to excess weight is also a major public health problem in Spain. For the purpose of comparison, we can say that at least one in 13 annual deaths in the EU is likely to be related to excess weight (one in 12 in Spain) (Banegas et al, 2003) .
Tobacco consumption also represents a remarkable burden of avoidable deaths in adults in Spain. Tobacco smoking is the leading avoidable cause of death in many developed countries (Murray & Lopez, 1996) . Indeed, smoking caused about 510 000 deaths (about 15% of all deaths, or one in seven deaths) in the adult population of the EU in 1995 (one in seven deaths in Spain) (Peto et al, 1994) . Excess weight, however, affecting approximately half the adult population in the EU, would also appear to rank among the top causes of death. For illustrative purposes, we can say that if excess weight were based on measured data (instead on selfreported data as reported in this paper), about 400 000 deaths would be attributable to excess weight in the EU (11.3% of all deaths or one in nine deaths) becoming very close to smoking-attributable mortality (Banegas et al, 2003) . Moreover, as prevalence of smoking is decreasing whereas that of excess weight is increasing over time, excess weight Percentages express the proportion of deaths by each disease or disease group relative to the total attributable deaths in each column (100%). All numbers of attributable deaths were rounded to the nearest 100.
may well come to replace smoking as the major killer of adults in the near future. The estimate of the burden of cardiovascular mortality attributable to diabetes in Spain is very conservative as it was based on self-reported diabetes, and approximately 50% of people with diabetes are unaware of his/her condition (Banegas et al, 2002) .
Deaths attributable to each risk factor are not directly comparable. Each estimate comes from a different and specific study. However, it illustrates the burden of mortality potentially avoidable by intervention on each modifiable risk factor separately.
This study is subject to some limitations. Data on prevalence of risk factors are reliable and representative of Spain adult population. For selection of RRs, we used the criteria of availability of data among big-size, high-quality studies. Despite the fact that RRs can change from one population to another, the major determinant of variation (as between different populations) in the attributable burden due to a particular risk factor is not usually different in RRs, but rather different in the population distribution of exposure levels (Murray & Lopez, 1996) . If properly standardized, RRs can be transferred from one population to another.
Given some uncertainty in input data, the estimates presented in this paper should be considered only as an approximate guide to the impact of reducing lifestyle-related risk factors on the cardiovascular and/or total mortality in Spain. The results are only illustrative, but clearly show that there is considerable scope for prevention in Spain, as well as in other countries with prevalence of risk factors similar to that in Spain. 
